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Getter 

This invention relates to getters and in particular to getters for electrical and electronic 
applications. Getters are often used within a sealed enclosure forming part of, Of a housing for, 
the electrical or electronic device, to remove unwanted materials from the atmosphere within the 
5 enclosure. 

It has been proposed in US 5,696785 to provide, as a getter for a high power laser enclosure, a 
composition consisting of two types of adsorbent bound with an Inorganic binder. The first type of 
adsorbent, therein termed a "W" component, was a material having a pore or channel size 
suitable for immobilising water, selected from a list of certain natural and synthetic zeoiitic 
10 materials, including zeolites 3A, 4A and 5A. The other adsorbent, therein termed a "ff 
component, was a material having a pore size suitable for immobilising the larger organic 
molecules and was selected from a list of materials, some of which were natural and synthetic 
zeolltic materials having pore sizes at or above about 0,6 nm. 

WO-A-O2743098 describes a getter for use in a sealed enclosure, in the form of a porous body 
1 5 formed from particles of a FAU zeolite having a silica to alumina molar ratio below 1 0 and 

particles of a high silica to alumina molar ratio zeolite, having a silica to alumina molar ratio of at 
least 20, bound together with an Inorganic binder. 

The known gettere are useful to remove water and organic molecules from an atmosphere. 
However other species such as oxygen may also cause damage to electronic components and 
speciality materials. For example, compounds susceptible to oxidation may be damaged by the 
presence of oxygen in their surrounding atmosphere. This Is particularly true of some metallic or 
polymeric materials which may degrade in an Oa-rich atmosphere, leading to degradation of their 
physical properties. When such materials have been selected specifically to provide such 
properties, any change in physical properties may lead to harmful effects on the system In which 
it is used. 

We have newfound a getter composition which is effective for the removal of O a from a 
surrounding atmosphere. 

According to the invention, we provide a getter for use in a sealed enclosure comprising a readily 
oxidlsable metal or metal compound supported on a solid support 

30 By readily oxidisable metal wa mean that the metal Is capable of being oxidised by the free 0 2 
present in the atmosphere under the conditions found in the enclosure (normally ambient 
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temperature and pressure). The metal is preferably selected from nickel and copper or mixtures 
thereof. The metal may be present as elemental metal, forming tnetaJ oxides as Q 2 Is absorbed 
from the atmosphere. The fixing of the Oa as the oxide reduces the 0 2 concentration in the 
enclosure. Therefore some of the metal Is present in the form of metal oxide when the getter is In 
use. The metal may also be present as a metal compound In which the metal Is, Initially In a first 
oxidation state, and which forms a second compound in which the metal 1$ in a second, higher, 
oxidation state as O a is absorbed during use. Therefore the getter m$y comprise a mixture of 
metal compounds, especially when exposed to an oxygen-containing atmosphere during use, 

The metal is applied to the support in the form of a metal compound, normally by precipitation 
from or impregnation of a solution of a soluble metal compound, and It is then preferably reduced 
to Us elemental form. The reduction of the metal compound may be incomplete and so these 
compounds, or their oxidised forms may also be present In the getter. For these reasons, 
normally not all of the metal in the getter is in elemental form, although the active form of the 
metal in a preferred form of the getter is elemental metal. In this form the metal Surface area is 
preferably at least 5m V 1 (of metal), more preferably greater than 10 m 2 g" 1 and especially greater 
than 20 mV- When the metal is nickel, the metal surface area is measured as described In 
"Physical and Chemical Aspects of Adsorbents and Catalysts", edited by B.G. Linsen, Academic 
Press, 1970 London and New York, page 494 and 495, and is a measure of the surface area of 
the reduced, i.e. elemental nickel in the catalyst The copper surface area Is conveniently 
determined by the nitrous oxide decomposition method, for example as described by Evans et al 
in "Applied Catalysis". 7, (1903). pages 75-83 - a particularly suitable technique is described in 
EP 0 202 824. 

The getter is preferably in the form of a shaped pellet or tablet which Is non-friable and resistant 
to breakage. The getter dimensions may vary according to the application for which it is to be 
used, but typically the largest dimension is between about 2mm and 30 mm. The shape of the 
getter may be a circular, rectangular, triangular or other polygonal tablet, having a thickness of 
between about 0.5 and 5 mm. Other shapes designed to provide a relatively large surface for 
exposure to the atmosphere may also be used. 

The support may be any suitable, preferably inert, solid material such as alumina, silica, silica- 
alumina, titania, zirconia, carbon, or a zeolite. Alumina is the preferred support material In may 
applications, carbon, especially graphite, is not preferred because of its conductive properties 
which may affect the performance of electrical equipment The support preferably has a pore 
volume of at least 0.1 cmV\ more preferably greater than OJcmV 1 and especially greater than 
0.4 cmV 1 - The support may be formed into the desired shape of the getter by tabletting or 
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extrusion, for example, before the metal or metal compound is applied. Alternatively the metal 
compound may be applied to the support in the form of a powder or granule before shaping into 
the desired form. 

A binder compound may be present in the getter to provide a strong tablet or extrudete- The 
5 binder Is any suitable inorganic binder material. Preferred binders are non-porous silicas such as 
colloidal silica or fumed silica. The composition preferably contains up to 25% by weight of the 
binder. 

Other compounds such as lubricants, colourants etc may also be present. Pelleting aids such a 
graphite or metal stearates may be included In the powder mixture, but since at the preferred 
10 calcination temperatures graphite may only be partially removed, stearates, especially 
magnesium stearate, are preferred pelleting aids. 

To assist with the extrusion or granulation process, or indeed to assist in the preparation of a 
paste which is subsequently dried and milled before tablettlng, certain organic components may 
be added. These organic components can be readily removed during any calcination stage (as 
15 described above) leaving no residual organic species. For the tabletting process convenient 
organic additives include polyvinyl alcohol or cellulose materials such as microcrystelline 
cellulose. 

Tabletting (or compaction) is the preferred method of preparing the final form. This is because It 
provides a higher density formed body than other methods of forming such as extrusion or 
20 granulation and can give products having a close dimensional tolerance. The higher density 

allows a higher mass loading of getter into a housing of a certain volume or alternately allows the 
same mass of getter to be enclosed in a smaller volume: this is an important consideration for 
electronic and opto-electronic devices where overall physical dimensions are an important 
feature. The close dimensional tolerance allows preparation of getters which may fit tightly Into a 
25 certain housing or retaining unit and. most importantly, allows very thin getters tfor example about 
1 mm thickness) to be prepared. Alternatively the getter may be made by other shaping 
techniques such as roll compacting or paste extrusion followed as necessary by calcination to 
remove any extrusion aids etc. 

The metal may be applied to the support material by precipitation onto the support by 
30 coprecipitation with the support or by Impregnation of the support with a solution of the metal 
compound. Precipitation methods for metal compounds such as nickel and copper are well 
known in the art of catalyst preparation. Typically an aqueous solution of a soluble salt such as a 
copper or nickel nitrate, sulphate, chloride etc is mixed with an alkaline precipitating agent such 
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as an alkali metal carbonate, hydroxide or bicarbonate to effect precipitation of the Insoluble 
capper or nickel salt The precipitation may be effected in the presence of particles of the solid 
support The precipitated metal compound is preferably reduced in hydrogen to form elemental 
metal, optionally after calcination step. 

5 Co-precipitation methods are equally welUuiown in the art and normally require that a solution of 
a soluble silicate or alumfoate is present with the metal compound during the precipitation step. 
The silicate or aiumlnate may be pre-mixed with the solution of the soluble metal compound, but 
may also be added to the precipitant separately from the metal compound but simultaneously 
with the metal compound precipitation in order to maintain control over the pH of the solution 
10 during precipitation. All of these methods are well kndwn. The co-preclpitated metal compound is 
preferably reduced in hydrogen to form elemental metal, optionally after calcination step. 

In a further method, the metal compound may be applied by impregnating the support material 
with a soluble compound of the metal, such as nickel or copper nitrate and then drying. 
Impregnation methods are well known to the skilled person. In one common method the support 
15 is immersed In an excess of the solution for a period of time to enable the solution to be absorbed 
into the support, before being removed and then dried. Another common impregnation technique 
is the so-called "incipient wetness" technique in which a solution of the metal compound is added 
slowly, e.g. by spraying, to the support material. The impregnated metal compound is then 
preferably reduced in hydrogen to form elemental metal, optionally after calcination step 

20 As a further alternative the method described in Q8 926235 to make hydrogenatipn catalysts may 
be used, In this method, a support material, such as silica or alumina, impregnated with a 
solution of a nickel ammine carbonate complex Is heated in alrto decompose the ammine 
carbonate complex and thereby precipitate a basic nickel carbonate on to the support particles. 
The product is optionally calcined to convert the basic nickel carbonate to nickel oxide. The 

25 resulting nickel oxide or basic nickel carbonate may then be reduced, normally in a stream of 

hydrogen, optionally diluted in nitrogen or other inert gas at a temperature between about 150 9 C 
and 600 °C. 

When the getters contain finely distributed metals such as copper or nickel, the resulting product 
may be pyrophoric and must be handled in conditions which avoid exposure to the air. These 
30 getters may be stored in sealed containers, preferably under inert atmospheres and transferred 
Into their final position for use under controlled conditions to avoid fire. Alternatively they may be 
supplied in passivated form and re-activated by the end-user. 
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Getters In accordance with the present invention may be employed for a variety of applications 
including certain electrical, electronic and/or opto-electronic devices e.g. high power laser 
enclosures. 



Example 1 Preparation of support 
5 - 

An alumina support was prepared by tabletting a pseudoboehmite alumina (SCC 150 available 

from SASOL) using a Fette™ P12D0 tabletting machine using a 5.4 mm diameter die set Pellets 

of various thicknesses were prepared. The resulting pseudoboehmite tablets were fired to a 

gamma alumina type phase by heat treating as follows: 

10 (I) Room temperature (RT) to 1 10 'C (ramp in 2 hours) 

(ii) Hold at 110 *C for 2 hours 

(ill) 110to500-C(rampin2hours) 

(iv) Hold at 500 'C fori hour 

(v) Cool to RT 

15 The pellets were observed to shrink by about 10% during this firing and this shrinkage has to be 
taken into account when making tablets of specific dimensions, 

Example 2 Impregnation with nickel compound 

20 The tablets prepared In Example 1 were impregnated with a nickel hexammine solution made up 
from: 

1 litre 33% ammonia solution (BDH Ltd] 

250g ammonium carbonate chip (Bnotherton Chemicals) 

300g basic nickel carbonate ((Ni(OH}^(C0 9 ),,yH 2 0)) 48% Ni minimum (Shepherd 
25 Chemicals) 

The ammonium carbonate chip was added to the 1 litre of ammonia in a 5-litre wide necked 
round bottomed flask fitted with a glass top. The mixture was stirred overnight until the chip 
dissolved. SOg aliquots of the nickel carbonate were added with half an hour stirring in between. 
30 When dissolution was completed the nickel hexammine solution was filtered to remove any 
particulate and stored In an air tight container. 



30 g of the tablets prepared in Example 1 were dipped in the prepared Ni hexammine solution for 
2mins with agitation. The solution was then removed under vacuum using a Buchner apparatus 
35 for 1 0mins, The sample was then dried at 150° C for 30 mins in a static oven (with periodic 

mixing of the sample to aid drying) After drying the material was calcined at 280X for 2hrs in a 
static oven. This procedure was repeated twice, 
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Example 3 Reduction of Ni/alumlna tablets 

A quartz follow-through D U° tube was modified to Incorporate an isolation tap on the exit arm and 
the inlet side was fitted with a sealing frit, which allows gas to flow through the tuba when the 
tube is connected to the reduction-unit port and seals when the tube Is removed. Plugs of quartz 
wool were used to locate the calcined impregnated alumina samples from Example 2, about 0.5g 
(oxidic material), in the tube which was attached to the instrument The furnace was raised 
around the tube. A 20 - 30 cc/min flow of 100% hydrogen was established and the furnace 
heated up at 10'C/min to 425'C and held at this temperature for 2hra. The furnace was cooled 
and lowered still with hydrogen flowing over the sample. 

Example* 0 2 gettering 

A sample of the Mi/alumina Q, getter as made in Examples 1 - 3 above, was exposed to 0* at 
different pressures at 36*0, and the O z uptake measured. The results are shown in the table 



15 



below: 



Oj pressure 
(mmHg) : 


Total Oj uptafce 
(ce/g STP) • 


0.1 


2.4 


1.1 


2.5 


10.5 


2.6 



The results show that the getters ere capable of significant O z removal even at low O a pressures. 
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Claims 

1 . A getter for use In a sealed enclosure comprising a readily oxidisable metal or metal 
compound supported on a solid support 

2. A getter as claimed In claim 1 , wherein 1he metal Is selected from nickel and copper or 
mixtures thereof. 

3. A getter as claimed In claim 1 or claim 2, wherein said metal is in elemental form and is 
formed by reduction of a metal compound supported on said support 

4. A getter as claimed In any preceding claim in the form of a shaped pellet or tablet 

5. A getter as claimed in any preceding claim, wherein the support Is selected from alumina, 
silica, silica-alumina, titania, zirconia, carbon, or a zeolite. 

6. A method of forming a shaped solid particle suitable for use as a getter for oxygen, said 
getter comprising a metal supported on a solid support, comprising the steps of: 

(i) forming a shaped particle of solid support material, 

(ii) depositing a compound of said metal on said support, by impregnation or 
precipitation techniques, 

(Hi) . optionally calcining said shaped support and metal compound, 

(iv) reducing at least a portion of said metal compound to elemental metal by heating 



7* A method of forming a shaped solid particle suitable for use as a getter for oxygen, said 
getter comprising a metal supported on a solid support comprising the steps of: 

(i) depositing a compound of said metal on the support material, by Impregnation or 
precipitation techniques, cr 

(ii) forming an intimate mi?dure of support material and metal compound by co- 
precipitating the metal compound with the support material; then 

(iii) optionally calcining said shaped support and metal compound, 

(Iv) shaping the supported metal compound into a shaped solid particle by tablettlng, 



said shaped support and metal compound In a gaseous stream containing 
hydrogen. 



pelleting or extrusion techniques, and 
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(v) Educing at least a portion of said metal compound to elemental metal by heating 
said shaped support and metal compound in a Qaseous stream containing 
hydrogen. 

8. An electrical, elects or optoelectronic apparatus including a seated enclosure containing 
a getter as claimed In any of claims 1-6. 

The use of a shaped solid particle comprising copper or nickel In elemental form supported 
on a solid support material selected from alumina, silica, silica-alumina, tltanla. zirconla 
carbon or a zeolite as a getter for oxygen in an electrical, electronic or optoelectronic 
apparatus. 
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Abstract 

An oxygen getter for use In electronic apparatus and the like comprises a readily oxidlsable 
metal or metal compound such as copper or nickel supported on a solid support such as 
alumina, silica, titanla, zirconla or a zeolite. 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

^cIblack borders 

□ image cut off at top, bottom or sides 

'faded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
^C^REFERENCECS) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



